An efficient formula is developed for computing the inverse of a given matrix perturbed by any diverting matrix. The matrix entries may be scattering within this diverting matrix.
Introduction
This work presents a simple and straightforward approach for computing the inverse of a given matrix altered by perturbation. The formulas developed by Sherman and Morrison and later expanded by Woodbury [1] are very useful. However, in their formulas, the perturbing entries must be confined within the product of U V T , where U and V are column vectors (Sherman and Morrison) or any dimensionally compatible matrices (Woodbury), while in this work, the perturbing entries may be a single element, a row of elements, a column of elements, blocked elements, or even scattered elements without any restriction at all. Besides this, the formula is concise and exact. In addition, the technique may be used to convert any non-singular matrix into a singular matrix by replacing any one or several entries in the original matrix.
A typical example is provided to show the merit of the approach presented.
Formulation
For a given n ×n non-singular matrix A, its inverse matrix A −1 is first evaluated. If the original matrix A is perturbed by an n × n diverting matrix D, the inverse of this perturbed matrix (A + D) may be found from [1] [2] [3] (A + D)
Obviously, (1) is not a feasible formula for computing (A + D) −1 , even though A −1 is already known beforehand. Besides, it requires D and (A −1 + D −1 ) to be non-singular. For convenience, let
then
The non-singularity requirement for D in (1) is thus removed. Let the matrices D and B be partitioned as
and 
where
It is noted that (I + 
Example
Given a matrix A, and its inverse A −1 which has been computed: It is noted that if the perturbing element +0.6 is replaced by +0.2, then the perturbed matrix (A + D) becomes a singular matrix.
Conclusion
An efficient formula has been derived for finding the inverse of a given matrix altered by a perturbing matrix whose entries may be scattering around. If these scattering entries are specially formed into a single row or column, the result can be easily obtained by simple matrix multiplication without going through the usual matrix inversion procedure.
The application of the technique may be used to convert any non-singular matrix into a singular matrix. It may also lead to the formulation of a recurrence scheme for finding the inversion of any arbitrary square matrix of high order [4] .
